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0 EmulsHied composition. 



(?) An emulsifieo composition having an average particle size of 0.0 10 to 0.070 um contains at least the 
following components (A), (B) and (C): 

(A) a liptd-soiuble drug and a lipid: 

(B) glycerol and water: 

(C) a phospholipid andor a water-soluble noniomc surfactant having a molecular weight of 1000 or 
^ more: with (AKC) being O.Sl to 5/1 (weight ratio). 
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EMULSIFIED COMPOSITION 

BACKGROUND OF THE INVENTION 



I Field 0* 1^10 Invention 

The cesent tn/en:.C'» retaies to an emuis»fte<3 connposition. More spectfically. tt relates ic emulsified 
composition suitaoie 'or uso a preparation for parenteral administration. 



'0 2. Description of the Related Art 

Various emulsified compositions have been used m the field of. for example, pharmaceutical prepara- 
tions and quasi-drug. For example, a fat emulsion for intravenous injection, which is a oisporsion of lipid 
spheres witn an average particle size of atxxjt 0.2 am dispersed in an aqueous phase, is already known in 

r5 the art. This emulsion is usually formed by emulsifying a vegetable o\\ with lecithin as the emulsifier. using 
a higr^ pressure homogenizer. and is uDiized fof a nutrieni supplementation of patients Of as ti^e preparation 
for a parenteraJ admimstrabon of a lipid-soiubte drxig. Particufarly. it is effective as the preparation for an 
intravenous injection of a lipid-soluble drug, which usually cannot be intravenously injected as an aqueous 
solution, and is utilized as i drug delivery system. 

2Q Recently, passive or active onented drug delivery systems using microspheres have been studied, it 
has been found that particies of 0. lOO to 2.000 um. when administered intravenously, intraarierially or 
mtraperitoneally. are rapK3Iy taken m from the blood stream by marcrophages of the reticuloendothelial 
system, to become localized m lysosomes of Kupffer cells of the liver. arxJ thai particles of 0.050 um or 
less are considered to permeate through the liver endothelial system arxj accumulate at tumor tissues 

25 (Pharmacy internatJonaJ 2 (3) 1984). From such a standpoir* ^he above lipid emulsion for an intravenous 
miection with an average particle size of 0.2 um. which is a particJe size readily taken into the 
reticuioendotheiiaJ system, particularly the liver, is not sabsfactory as the preparation for a parenteral 
administration of a Itpid-soluble drug, and therefore, it is very important in pharmaceutical preparation to be 
able to prepare particles of 0.050 um or less which can t^e parenterally administered. The above-mentioned 

10 tip<d emulsion for intravenous administration is known as an emulsion which can be parenterally admirv 
istered. but m the system of this lipid emulsion, it is very difficult to prepare particles of 0.050 um or less 
which can be pa/enteraJly administered, namely rw»olip<d spheres, and thus further research must be made 
into this problem. 

SUMMARY OF THE IIWENTlON 

Accordingly, the objects of the present invention are to eliminate the above-mentioned disadvantages of 
the prior art arxj to provide a stable emulsified composition in which lipid spheres having an average 
4Q parbcle size of 0.010 to 0 070 um are dispersed in an aqueous phase. 

Other objects and advantages of the present invention will be apparent from the following description. 
In acconJarxre with the present invention, there is provided an emulsified composition having an 
average particle size of 0.010 to 0.070 um comprising at least the following components (A). (8) and (C); 
(A) a tipid-soluble drug and a lipid: 
45 (B) glycetoi-afKl-waler^) 

{QY a phospholif^^'d/or a water-soluble nonionic surfactant having a molecular weight of 1000 or 
more, with^ (AWCI'tSeing 0.5 to 5 (weight ratio). 

PreferaWy, the weight ratio of glycerol/water durir^g emulsification is 3/7 to 9/1. 

The average particle sizes used herein are all measured by the dynamic light scattering method, 
50 specificajly by a NICOMP-270 (manufactured by HIAC/ROYCO). 

BRIff DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood from the description set forth below with reference to 
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the accompanying drawings, wherein 

Figure t shows a correiation between a panicle diameter and a ratio {A).(C) when a phospholipid »s 
used as a compcne.n (C): 

Fivj. 2 shows a correlation between a particle diameter and a ratio (A) (C) when a phosphoiip'rl and a 
5 nonionic surfactant are use*- as a component (C): and 

Fig. 3 shows a correi^'ion between the concentration o* glycerol and the particle diameter 

DESCRIPTION OF THE PREFERPEO EMBODIMENTS 

fO 

The lipid usable m the present invention may include vegetable oits such as soybean oil. corn oH, 
safflower Oil. cottonseed oil. anc coconut oil: synthetic or semi-synthetic mono-, di-. tri-glycendes: ste^'nis 
such as cholesterol and chenodeoxycholic acid: cholesterol esters such as cholesteryl Imoleate ana 
chclesteryl capryiate: and monoesters such as oleyl oleate. ethyl linoleate. and ethyl lauraie. These lipids 

/5 may be used alone or m any combination thereof. 

Generally speaking, the smaller the number o* carbon atom j of the 'ipid. the easier it is to dissolve the 
drug but the emulsion stability becomes pcor. For this reason, when a mono-, di-. tri-glyceride having 33 or 
less carbon atoms is used, or when a monoester having 22 or less carbon atoms is used, it becomes 
necessary to contain a triglyceride having a number of carbon atoms of 45 or a monoester having a number 

20 of ca/hon atoms of 26 or more m an amount of 1% or more in the lipid. This is because, if the emulsified 
composition ts prepared by using a mono-, di-. tn-glycende having a number of carbon atom of 33 or less 
or a monoester having a number of carbon atoms of 22 or less, the stability thereof with a lapse of time is 
poor, and thus the particle size beccmes larger. 

The lipid-soiuble drug usable m the present invention may be any drug which can be dissolved in the 

25 above lipid, as exemplified by antitumor agents such as mitomycin, bleomycin, docsorbicin. hexamethyl- 
melamine. futrafur oleic acid ester, and dilauric acid ester of 5-FU: antibacterial and antifungal agents such 
as penicillin, erythromycin, cephalosponn. streptomycin, kanamycin. tetracycline, chloramphenicol, 
isomazide. cycloserine, amphotenn 8. and glyceofurbin: non-steroidal antiphoiogisncs such as salicylate, 
mdomethacin. aminoptnn. phenacetiri. ibuprofen. frulubibrofen. ketoprofen. and diclofenac: hormone agents 

30 such as prostaglandins, arxt synthetic steroid: immune controllers such as cyclosporin: and itpid-solubie 
viiamins such as vitamin A. vitamin D. and vitamin E. 

Although there are no critical limitations to the content of the lipid-soluble drug m the component (A), 
the lipid-soluble drug may be preferably 1 x 10"* % to 99.9% by weight, preferably 1 x 10~'% to 99.5% by 
weight. 

35 The phospholipid and the water-soluble nonionic surfactant with a molecular weight of 1000 or more m 
the present invention function as the emulsifiers. 

The phospholipid usable in the present invention may include lecithin derived from yolk lecithin, 
soybean lecithin, hyorogenated products thereof, phosphatidyl choline, phosphatidylethanclamine. 
phosp.iatidyl inositol, phosphatidylsenne. sphingomyelin, phosphatidicacid, and phytoglycolipid, which are 

40 synthesized or separated and purified from natural products. Examples of the nonionic surfactants are 
polyoxyet hylene (her einafter cal ied_PO£>-sort)itane-fatty acid esters such as POE sorbitane monooleate, 
POE sorbitane nnonostearate. and POE sorbilane trioleate: POE sorbitol fatty acid esters such as POE 
sorbitol morxwieate. POE sorbitol pentaoleate. and POE sorbitol monslearate: POE glycerine fatty acid 
esters such as POE glycerol monostearaie; POE fatty acid esters such as POE mofKX)leate, POE 

45 distearate. and POE dioleate: POE alkyi ethers such as POE oleyl ether, POE stearyl ether, and POE 
behenyl ether; POE sterol ethers such as POE cholestanol ether and POE chola-*^erol et^er: POE-POP 
block polymers: POE-POP alkyI ethers such as POE-POP cetyl ether: POE castor oil or hydrogenated oil 
derivatives such as POE castor oil: ar>d px)lygIycerol fatty acid esters such as decaglycerine dioleate. 
Among the atxjve. those with a molecular weight of 1000 or more are used. Further, the preferable 

50 molecular weight is 1500 or more, and thus particularly preferable are POE stearyl ether. POE oleyl ether. 
POE monostearate, POE monooleate. POE cholestanol ether. POE cholesterol ether, and POE hydroge- 
nated castor oil derivatives. 

The molecular weight of the nonionic surfactants is preferably lOOG or more. When the molecular 
weight is less than lOOO. the stimulation or irritation to the organisms is strong and. when such nonionic 

55 surfactants are used as an injection liquid, hemolysis is likely to occur. 

Als'^ the phospholipid and the water-soluble nonionic surfactant wiiii a molecular weight of 1000 or 
more may be used alone or in any combination thereof. The use of the phspholipid in combination with the 
water-soluble nonionic surfactant is preferable. The preferable weight ratio of the phospholioid/the nonionic 
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surfactant iS 9.5.0. 5 to 1 9. more preferaDly 9' I to 2 8 

The particte size of the emulsrfled comoosition according to thp oresent mvennon is OOiO to 0 070 am. 
preferaOly 0.050 um or less, more preferably 0 040 urn or 'ess. 

The particte size of the emulsified composition m the present invention depends on tne weight ratio of 
5 (A* and (C). and the particle size tends to become smaller as the {A) (C) ratio is lowered. Therefore, if th.s 
ratio exceeds 5. an emulsified composition with an average parncie size of 0 07 am or less cannot be 
obtained, and to oDtam an emulsified composition with an average particle size of 0 050 am or :ess. ^^hich 
is the preferable particle size, the ratio must be 3 or less 

The administration of a large amount of a surfactant functioning as the emuisifier »s '^ot preferable as it 
to has an adverse aftect on the blood system or blood. Accordingly tt is important to obtain small oarttcles 
with as little an amount of a surfactant as possible, and therefore, the preferable ratio is ' 0 or more 

In the present invention, the weight ratio of {A)WC) is 0.5 to 5. preferably i 0 ^o 3.0. 

In the present invention, the weight ratio of glycerol water during emulsificaiion is preferably 3 7 to 9 i . 
more preferably i t :o 8-2. 

rs If the weight ratio of glycerol water during emuisificanon is lower than 3' 7. the effect of the addition 
thereof will not be exhibited, but if larger iha^" 9/1. the expected effect of making the particle size smaller 
can not be obtained. 

Although there are no cniical limitation to the contents of the components (A). (B). and (C) m the 
present composition, the contents (A). (8). ana (C) are preferably l^o to 40% by >^*eight. 40% ;o 95% by 
20 weight, and 0.5% tc 20% by weight. 

The average particle size of the emulsified composition obtained by the present invention is 0.0 10 to 
0.070 um. 

Also, m :he present invention, by effecting the emulstfication by an emulsifying machine capable 
providing a Strong shearing force, such as a high pressure homogenizer or sonicaiion emulsifying machine. 

25 lipid spheres with particle sizes of 0.050 um or less can be obtained. 

For example, when preparing an emulsified composition with an (AV(C) of 3. when emulsification is 
effected without an addition of glycerol, it is very difficult to obtain 'ipid spheres w;th pamcie sizes of O.iOO 
urn or less, even if the emuisiHcation conditions of a high pressure homogenizer are variously changed, and 
:mpossibIe to obtain lipid spheres with particle sizes of 0.070 um or less. When, however, emulsification is 

30 effected at a weight ratio of glycerol/water during emulsification of 3/7 to 9/i. lipid spheres with particle 
S'zes of 0.050 um or less can be obtained. Further, in the case of an iAv(C) of t. when glycerol is not used, 
it is very difficult to obtain lipid spheres with particles sizes of 0.070 um or less, and impossible to obtain 
lipid spheres with particles sizes of 0.050 um or less. When, however, emulsification <s effected at a weight 
ratio of glycerol/water during emulsification of Z*'? to 9/1. lipid sphere with panxle sizes of 0.020 um or less 

35 can be obtained. 

When a high pressure homogenizer is employed, preferably emulsification is effected under a pressure 
of 200 atm. or more, more preferably at a temperature of 70 'c or lower under a pressure of 300 atm. or 
higher when obtaining panicles of 0.050 um or less. To obtain smaller particles, the emulsification is 
preferably effected at a temperature of 50* C or less under a pressure of 500 aim or more. 
40 The emulsified composition can be diluted, by an addition of water, to a desired glycerol concentration 
before use. The glycerol concentration in ih-j present invention is an isotonic concentration or more, 
although it may be varied depending upon the intended use thereof. 

The emulsified composition of the present invention can also formulate, in addition to the essential 
components, various pa/enteraJly administratable components within the range which does not impair the 
45 effect of the present invention. As the aqueous phase components included among such components, are 
amino acids arxJ related compounds, electrolytes, arid water-soluble vitamins. 

As explained atx^. whereas, only fine particles with an average particle size of a micro-order can be 
obtained in the prior art, stable ultra-fine particles of a nano-order can be obtained in the present invention. 
Lipid nanospheres in such an emulsified composition^ particularly those having particle sizes of 0.050 
50 um or less, when administered intravenously, intraarterially or intraperitoneally. are considered to pass 
through the reticu^ndotheliaJ system and accumulate at the tumor tissues, and the composition can be 
utilized as a novel and effective preparation for parenteral administration, and as a drug delivery system of 
as an antitumor agent etc. 

As described in detail atx)ve, according to the present invention, an emulsified composition having 
55 stable lipid nanospheres with an average particle size of 0.0 10 to 0.070 um dispersed in an aqueous phase 
can be obtair>ed by formulating the lipid-soluble drug and the lipid, giycerol and water, the phospholipid 
and/or the water-soluble nonicnic surfactant having a molecular-weight of 1000 or more. 
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Examples 



The present inven«ton will nc^ be (ufther iHustraieO by. but is by no means limited to. the following 
£;<ampies. wnerein aii parts ana percentages are expressed on a ^eigni bas»s unless otherwise noted. 

Correiaticn oetween tA»iC) and Average Particle Diameter 

rifst. :rie "orrejaticn between the wetgnt ratio ot the iipid-soiubie drug and lipid to the phospholipid 
ana or water-soiuDie nonionic surfactant having a molecular weight o* lOOO or more and the average particle 
diameter will now oe exoiamed. 

The formulation Cunng emutsificatton was ad)usted as shown m Table i and treated 30 times m a high 
pressure homogenuer under an emuisification pressure o( 900 atm. The average particle sue o( the 
resultant emutsitied crcouct was determined The formulation amount listed m Table t is **'o by weight. 

Table i 



(AHC) 


(A) 


(C) 


60% Aqueous 


Ratio 






Glycerol Solution 




12 


12 


76 


2 


20 


to 


70 


3 


24 


8 


■ 68 


4 


24 


6 


70 


5 


25 


5 


70 


6 


24 


4 


72 


7 


28 


4 


68 



■'^ In Fig 1 tne correlation between (A>.(C) and the pamcte diameter when nonyioxycarbonyl mitomycin 
^NOC•MMC) 1% soybean oti solution was used as the component (A) (i.e.. iipid-soiuDle drug and lipid) and 
yoi'K phosonaticyicnoiine was used as the component (C) (i.e.. phospholipid) As is dear from Fig. I. the 
(A)(C) ana the particle diameter are in approximate direct proportion and the particle diameter is 70 nm 
(0 070 -m) when tre (A) (C) is about 5. and the particle diameter becomes too large when the (A>.{C) is 
further increased. 

From the results snown m Fig. 1. it is clear that the ratio of (A).(C) is closely related to the particle 
diameter anc rhai rne desired particle diameter of 70nm or less according to the present invention can be 
obtained when the ratio (A) (C) is 5 or less. Furthermore, the particle diameter becomes smaller in 
approximate direct proportion to the rauo (A).(C). Nevertheless, when the (A, (C) is 3 or less, the linearity of 
the correlation oetween the (A) (C) and the particle diameter ts impaired and the particle diameter is not 
cecreased m airect proportion to the decrease m the ratio (AmC). Accordingly, it is not efficient to decrease 
the panicle diameter to 50 nm or less by usmg yolk phosphaudylchoiine alone t>ecause a large amount of 
the yolk phosphatidylcholine must be used. 

On the other hand. Fig. 2 shows the correlation between the {AyiO and the particle diameter when a 
3 1 mixture of yolk phosphatidylcholine and P0£ (50) oleyl ether was used as the component (C). As is 
clear from the results shown in Fig. 2. a good linearity can be maintained even when the ratio (A)/(C) is 3 or 
less. Accordingly, when the preparation of particles having a diameter of 50 nm or less is desired, the use 
of a water-soluble nonionic surfactant having a molecular weight of lOOO or more, in addition to the 
pnosphQiiptd. is oreferaDie. 

50 

Correlation between Ratio of Glycerol to Water and Particle Diameter 

Next tne correlation between the rauo of glycerol to water and the particle diameter will now be 
explained. 

A 20 par^ amount of NOC*fvlMC i% soybean oil solution. lO parts of an emuisifier. and 70 parts of 
aQu--ous glycerol soiuUon were formulated, followed by treating 30 times under an emulsification pressure 
of 600 aim m a high pressure homogenizer. Tnus. the emulsified composition product was obiained. 
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The glycerol concentration of the above-mentioned aqueous glycerol solution were consecutively 
changed to determine the particle size of the resultant emulsified product. 

The results are shown in Fig. 3. As is dear from the results shown in Fig. 3. when yolk phosphatidyl- 
choline was used as the emulsifier (see solid line in Fig. 3). the desired particle diameter of 70 nm or less 
5 was obtained at a glycerol concentration of 50% or more. Furthermore, the minimum particle diameter value 
was obtained at a glycerol concentration of 70 to 80%. When the glycerol concentration was decreased 
from the minimum point, the particle diameter became rapidly larger. 

Further, when a 3:1 mixture of yolk phosphatidylcholine and POE (SO) oleyl ether was used as the 
emulGifier (as shown in the dotted line in Fig. 3). the desired particle sue of 70 nm or less was obtained at a 
to glycerol concentration of 30% or more and the minimum particle diameter value was obtained at a glycerol 
concentration of 70 to 80%. Accordingly, the preferable glycerol concentration is 30 to 90% and. especially 
when the glycerol concentration is 70 to 80%. an extremely small particle diameter can be obtained. 

/5 Correlation between Ratio of Phospholipid and Nonionic Surfactant and Particle Diameter 



After preemulsifying 5.0% of tocopherol acetate. 15.0% of soybean oil, 10% of an emulsifier. 30% of 
water, and 40.0% of glycerol, the preemulsified product was treated 30 times at 50* C under a pressure of 
800 atm by using a Microfluidizer. Thus, the emulsified product was obtained. 

The compcsiiio.T of the emulsifier and the particle diameter are shown in Table 2. 

Table 2 



25 



Lecithin : POE (50) 
siearyl ether 


Particle 
Diameter 
(urn) 


1:0 


0.040 


0.9 : 0.1 


0.034 


0.75 : 0.25 


0.032 


0.5 : 0.5 


0.032 


0.25 : 0.75 


0.035 


0:1 


0.044 



As IS clear from t^e results shown in Table 2. a Hner parbcle size can be obtained by using a mixture of 
lecithin (i.e.. phospholipid) and POE (50) steary! ether (i.e.. water-soluble nonionic surfactant having a 
molecular weight of tOOO or more), compared with the use of the lecithin or the POE (50) steary I ether 
alone. Especially when the ratio of the lecithin is 75 to 50%. an extremely fine particle diameter can be 
obtained. 



Examples 1-9 

First. 1.1 pcrts of diclofenac. 20.9 parts of soybean oil, 28 parts of water. 41.3 parts of glycerol, and 8.7 
parts of the phospholipid shown in Table 3 and/or the water-soluble nonionic surfactant having a molecular 
we*ghi of 1000 or more (i.e.. emulsifier) weria preemulsified. then emulsification was effected at 50 C by a 
Microfluidizer (Microfluidisc Co.) under the conditions of 1000 atm. and a 20 times treatment, and thereafter. 
1 20 parts of water were added and the emulsion was sterilized by passing the same through a 0.22 um 
^ memtwane filter. The parbcle diameters of these emulsified compositions immediately after preparation are 
shown in TabJe 3. These particles are translucent or substantially transparent As a result of ain evaluation of 
the state arxJ the particle diameter of the emulsions after standing at room temperature for 3 months, no 
change thereof was observed. 

55 
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Table 3 





Emulsifier 


Panicle 






diameter 






(am) 




Purified yolk lecithin 






Pufifi^rt v/rilk Ipoithin + POF fifi hvrlrnnflnatftH *~aQtnr oil rtAriwa^ivfA /fl*5\ 


U.U*HJ 






n (\Ajc\ 

U.U*HJ 






n HAS 

U.U*»o 


- 5 


Hydrogenated castor oil derivative 


0.049 


- 6 


Purified yolk lecithin ♦ POE 30 cholestanol ether 


0.038 


- 7 


P06 30 cholestanol ether 


0.047 


" 8 


Purified soybean lecithin 


0.047 


- 9 


Decaglycerine dioleate 


0,050 



Comparative Examples t - 9 

The same compositrons. except that the glycerine in the recipes shown in Examples i - 9 was replaced 
with water, were similarly prepared to give Comparative examples. The particle diameters of these 
emulsified compositions immediately after preparation are shown in Table 2. As a result of an evaiuabon of 
the stale and the particle diameter of the emulsions after standing at ro>.>m temperature for 3 months, no 
change thereof was observed. 
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AS Shown .n Taoie 3 ana Tat)ie 4 the suoer.or.ty o( Examoles i • 9 tormuiaiea w.ih glycerol accofa.no 
the cesem mverncrt •$ oovious 



Etamoie lO 



5C 



-r.; .5 carts sovcean o-i conta.nmg 10% o» 5-FU pairti.iate. i6 oarts o( water. 56 oarts o» glycerol 
ar^a 15 oarts o( POE uo choiestanoi ether were preenr^uis.fiec). then emuis./icanon was effected at 50" C by 
Mar.ion Gauiin unaer the conct.ons of 500 atm ana a 30 times treatment, ana thereafter, lOO parts o» water 
were aoaeo. ana the emuis.on was ster,i,«3 Oy passing -he same through a 0 22 urn membrane filter ana 
•vere transoarent As a result d an evaiuai.on o» the state ana the particle a.ameter of the emulsions after 
starring at room temoerature for 3 months, no change thereof was observed. 



E 'ample 1 1 



Pirst. 20 parts of soybean o.i contam.ng 10% of S-FU palmitate. I6 parts of water. 56 pans of glycerol 
aoa 10 oarts of pOE (40) cnoiestanoi ether were preemuis.fiea. then emuisification was effectea at 50*C by 
:o Manthon Gaui.n unaer the conau.dns of 500 atm and a 30 times treatment, ana thereafter lOO parts of 
water were aaded ana the emulsion was sterilised by passing the same through a 0.22 urn membrane filter 
These emulsion compositions -mmed.ateiy after preparation had a partide diameter of 0 042 um and were 
transparent As a result of an evaluation at the state and the particle diameter of the emulsions after 
stanamg room temperature for 3 months, no change thereof was observed 

E tan pie i2 

First 24 parts of soybean on conta.nmg t0% of S-FU palmitate. I6 parts of water. 54 parts of ;lyceroi 
30 ana 8 parts of POE 40 choiestanoi ether were preemulsified. then emuisificanon was eftectea at 50 *C by 
Manton Gaulin unaer the cona.tions of 500 atm, ana a 30 times treatment, ana thereafter. 100 parts of water 
were adCea ana the emulsion was sterilised by passing the same through a 0,22 um membrane filter 
These emulsion compositions immediately after preparation had a particle diarr-eter of 0.062 um and were 
transparent. As a result of an evaluation of the state and the particle diameter of the emulsions after 
js standing at room temperature for 3 months, no change thereof was recognized. 

As shown .n the results of Examples tO - I2. according to the present invention, it is obvious that the 
particle diameter is cc.-.tfolled by the ratio of lipid to emulsifier. 

*o Example 13 

First. 2 parts of futraforal palmitate. t part of soybean oil. 19 parts of ethyl oleate. 14 parts of water 54 
parts of glycerol. 5 parts of purified yolk lecithin, and 5 parts of POE 60 hydrogenated castor oil were 
preemulsified. then emuisification was effected at 50* C by IWanton Gauhn under the conditions of 500 atm 
45 and a iO times treatment, and thereafter. tOO parts of water were added and the emulsion was sterilized by 
passing the same through a 0.22 um membrane filter. 

These emulsion compositions immediately after preparation had a particle diameter of 0.028 um and 
were transparent. As a result of an evaluation of the state and the particle diameter of the emulsions after 
standing at room temperature for 3 months, no change thereof was observed. 



Example 14 



55 



First. 1 part of cyclosponn. i part of soybean oil. 14 parts of ethyl laurate. 16 parts of water. 58 parts of 
glycerol. 7 parts of purified yolk lecithin, and 3 parts of P06 (60) hydrogenated castor oil were 
preemulsified. then emuisification was effected at 50* C by ivianton Gaulin under the conditions of 500 atm 
and a i0 times treatment, and thereafter. 100 parts of water were added and the emulsion was sterilized by 
passing the same through a 0.22 um membrane filter. These emulsion compositions immediately after 
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preparation had a particle diameter of 0^20 urn and w ere transpar ent. As a result of an evaluation of the 
state and the particle diameter of the emulsions aTter standing' at room temperature for 3 months, no 
change thereof was observed. 



5 

Example 15 

First. 2 parts Of erythromycin. 1 pan of soybean oti. 27 parts of glycenne tncaprylate. 38 parts of wate^ 
26 parts of glycerol, i part of purified yolk lecithin, and 6 parts of POE (30) cholestanol ether were 

/o preemuisified. then emuisificaiion was effected at 70 'C by fVlicrofluidizer (fviicrofluidisc Co.) under the 
conditions of lOOO atm. and a 20 times treatment, and thereafter. 100 parts of water were added and the 
emulsion was sterilized by passing the same through a 0,22 am membrane filter. These emulsion 
compositions immediately after preparation had a particle diameter of 0.062 um and were translucent. As a 
result of an evaluation of the slate and the particle diameter of the emulsions after standing at room 

'5 temperature for 3 months, no change thereof was observed. 



Example I6 

20 First. 24 parts of soybean oil. containing 0.001% of prostaglandin Ej. 36 parts of water. 38 parts of 
glycerol, and 10 parts of POE (50) cholestanol ether were preemuisified. then emulsification was effected at 
70'C by Microfluidizer (l^icrofluidisc Co.) under the conditions of 1000 atm. and a 20 times treatment, and 
thereafter. 100 parts J water were added and the emulsion was sterilized by passing the same through a 
0.22 um membrane filter. These emulsion compositions immediately after preparation had a particle 

25 diameter of 0.047 and were translucent. As a result of an evaluation of the state and the particle 
diameter of the emulsions after standing at room temperature for 3 months, no change thereof was 
observed. 



30 Example 17 

First. 25 parts 0/ tocopherol acetate. 2 parts of soybean oil. 9 parts of purified yolk lecithin. 32 parts of 
water, and 32 parts of glycerol were preemuisified. then emulsification was ejected at 50* C by Mantun 
Gaulin under the conditions of 500 atm. and a 20 times treatment, and thereafter, 100 parts of water were 
35 added and the emulsion was sterilized by passing the same through a 0.22 um membrane filter. Further. 
1050 parts of sterilized water were added thereto to obtain an isotonic liquid, i.e., vitamin E preparation for 
intravenous administration. The particle diameter of the preparation was 0.050 um. 

As a result of an evaluation of the state and the particle size of the emulsion after standing at room 
temperature for 3 months, no change thereof was observed. 



Example 18 

First. 0.2 parts of nonyJoxycarbonyl mitomycin, 19.8 parts soybean oil. 5 parts of yolk phosphatidyl 
45 choline. 5 parts of POE (50) monostearate. 30 parts of water, and 40 parts of glycerol were preemuisified. 
then emulsification was effected at 50 * C by Microfluidizer under the conditions of 800 atm. and a 30 times 
treatment, and thereafter. 100 parts of water were added and the emulsion was sterilized by passing the 
same through a 0.22 um membrane filter. Further. 300 parts of sterilized water were added thereto to obtain 
nonyloxy carbonyl mitomycin C for intravenous administration. The particle diameter of the preparation was 
50 0.32 um. 

As a result of an evaluation of the state and the particle size of the emulsion after standing at room 
temperature for 3 months, no change thereof was observed. 



55 Example 19 

First. 0.1 part of amphotericin B. 9.9 parts of soybean oil. 8 parts of yolk phosphatidyl choline. 2 parts 
of POE (30) oleyl ether. 30 parts of water, and 50 parts of glycerol were preemuisified, then emulsification 
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was effected at 40 'C by a Microfluidiief under the conditions of 800 aim, and a 30 times treatment, and 
thereafter. lOO parts by weight of water were added and the emulsion was sterilized by passing the same 
through a 0.22 am membrane filter. Further. 100 parts of sterilized water were added and amphotericin B 
preparation for intravenous administration. The emulsified particle diameter was 0.018 am. 

As a result of an eva:ua{ion of the state and the particle size of the emulsion after standing at room 
temperature for 3 months, no change thereof was observed. 



Claims 

to 

1. An emulsified composition having an -average particle size of O.OlO to 0.070 am and compnsmg at 
least the foHov^mg components (A). (B) and (C): 

(A) a lipid-soiubie drug and a lipid: 

(B) glycerol and water: 

/5 (C) at least one component selected from the group consisting of phospholipids and water-soluble nonionic 
surfactants having a molecular weight of 1 000 or more, 
the weight ratio of (A)/(C) being O.Sl to SI. 

2. An emulsified composition as claimed in claim 1. wherein the weight ratio of glycerol water m the 
component (B) dunng emulsificaiion is 3/7 to 9/1. 

20 3. An emulsiHed compo-sition as claimed in claim i or 2. wherein the component (C) comprises a 
phospholipid and a water-soluble nonionic surfactant at a weight ratio of 9.S0.5 to 19, 

4. An emulsified composition as claimed in any of claims t to 3. wherein the contents of the 
components (A). (B) and (C) are i to 40% by we.v,;fu. 40 to 95% by weight and 0.5 to 20% by weight, 
respectively, based on the weight of the composition. 
.^5 5. An emulsified composition as claimed in any of claims I to 4. wherein the content of the lipid-soluble 
drug in the component (A) is 1 x 10"*% to 99.9% by weight. 

' 6. An emulsified composition as claimed m any of claims 1 to 5. wherein the weight ratio of (AV{C) is 
11 to 3/1. 

7. An emulsified composition as claimed in any of claims 1 to 6. wherein the emulsification has been 
30 carried out in a high-pressure homogeniser or sonication emulsifying machine and the average particle size 

is 0.01 to 0.05 am. 

8. An emulsified composition as claimed in any of claims 1 to 7. wherein component (A) comprises a 
mono-, di-. or ih-glyceride having more than 33 carbon atoms or a mono-, di-. or iri-gtyceride monoester 
having more than 22 carbon atoms as lipid and an antitumor agent or antifungal agent or non-steroidal 

35 antiphlogistic or hormone agent or vitamin dissolved therein as lipid-soluble d-ug. 
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Fig. 1 
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(A):NOC-MMC T/o SOYBEAN OIL SOLUTION 
(C):YOLK PHOSPHATIDYL CHOLINE 
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(A):NOC MMC V/o SOYBEAM OIL SOLUTION 

(C):YOLK PHOSPHATIDYLCHOLINE 
+ POE(50)OLEYL ETHER 
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YOLK PHOSPHATIDYL CHOL1NE+POE(50)OLEYL ETHER 
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